INTRODUCTION
Obesity represents a rapidly growing threat to the health of populations in an increasing number of countries. Indeed, they are now so common that they are replacing more traditional problems such as under nutrition and infectious diseases as the most significant causes of ill health. Between 1980 and 2008, the mean global body mass index (BMI) increased by 0.4-0.5 kg/m2 per decade in men and women. 1 Obesity is associated with the incidence of multiple comorbidities including type II diabetes, cancer and cardiovascular diseases. 2 The worldwide prevalence has more than doubled since 1980. A number
Strengths and limitations of this study
▪ The present study is one of the few studies to examine the prevalence of obesity and its associated factors among city, township and rural area adults. Its strengths also include the large sample size and stratification of the analyses by region to observe the difference between a city, township and rural area. We were able to examine the association between a variety of demographic and dietary factors and body mass index. We had data on sociodemographic and dietary behaviour variables with which we were able to comprehensively analyse the difference among city, township and rural area adults. ▪ One limitation of the study is the cross-sectional design that disallows a sequence of temporality to be established for obesity and dietary behaviour. Residents with obesity may have changed their diet based on their clinician's suggestions. If they then ate a healthy diet, the dietary influence detected may be the result, but not the cause, of obesity. If it is true, then this healthy diet may in some cases drive the association to be null and make our findings under-reported. Future prospective cohort studies are warranted to verify our findings.
of studies have reported that with each surge in weight, there is an increase in the risks for coronary heart disease, type 2 diabetes, cancers (endometrial, breast and colon), hypertension, dyslipidaemia, stroke, sleep apnoea, respiratory problems, osteoarthritis and gynaecological problems. 3 The trend in the rising prevalence of obesity and related morbidity and mortality in developing countries has been attributed to rapid urbanisation, nutrition transition and reduced physical activity. 4 China has had a history of under-nutrition followed by the most rapid increase in obesity and related diseases worldwide, with differential rates across rural and urban areas. 5 Owing to various factors such as geographical environment, living habits and dietary behaviour, people in different regions have different epidemic characteristics and dietary behaviour, which may be associated with the risk of obesity. The aim of this study was to explore the association between a variety of demographic and dietary behaviour factors and obesity among city, township and rural area adults.
SUBJECTS AND METHODS Subjects
A stratified cluster sampling technique was employed in this cross-sectional study. On the basis of socioeconomic characteristics, two cities, two townships and two residential villages were randomly selected where the investigation was conducted. The city is defined as the centre area of the big city, and the township is defined as all the district and county cities. The residential village is defined as a county. In every sampling unit, 450 households were selected by the random sampling method according to the household registration information. Then every member of the sampled household was interviewed.
METHODS
During home visits spanning 3 d, dietary data were collected through interviews with each household member, including rice and its products, wheat flour and its products, tuber, bean products, dark coloured vegetables, light coloured vegetables, pickled vegetables, pork, poultry, milk and dairy products, eggs, fish and shrimp, vegetable oil, sugar and starch, salt, chicken essence, monosodium glutamate and sauce. The questionnaire was administrated face to face by trained staff through door to door interview. Information about other covariables was also collected including educational level, physical activity level, smoking, drinking and lifestyle. All subjects provided written informed consent after the research protocols were carefully explained to them.
Anthropometric measurements
Height was measured without shoes to the nearest 0.2 cm using a portable SECA stadiometer, and weight was measured without shoes and in light clothing to the nearest 0.1 kg on a calibrated beam scale. Waist circumference was measured at a point immediately above the iliac crest on the midaxillary line at minimal respiration to the nearest 0.1 cm. 6 BMI was calculated by weight (kg)/ height(m) 2 . Participants with a BMI of ≥28.0 kg/m 2 were defined as obese. 7 
Statistical analysis
As continuous variables were not normally distributed, they were described as the median, 25th and 75th centiles. The differences between rural residents and urban residents were evaluated by nonparametric test (Mann-Whitney test). The distributions of potential influencing factor proportions were compared by the χ 2 test. Spearman correlations were used to explore the correlations between dietary factors and BMI. Spearman's r was used to describe the strength of the relationship between two variables. Data processing and statistical analyses were performed using the SAS 9.2 software. All tests were two sided and the level of significance was set at p<0.05.
RESULTS

Demographic and dietary intake characteristics
A total of 1770 city residents, 2071 town residents and 1736 rural area residents participated in this survey. The prevalence of obesity was 10.1%, 7.3% and 6.5% in city, township and rural area adults, respectively (χ The demographic and dietary intake characteristics are presented in table 1. When the demographic and dietary intake variables were stratified by region, there were significant difference on BMI, weight, waist circumstance among city, township and rural area adults with the same direction ( p<0.05). Among city residents, the intake of rice and its products and pickled vegetables was higher in obese adults than in non-obese adults ( p<0.05). Among township residents, wheat flour and its products, salt and monosodium glutamate were higher in obese adults than in non-obese adults ( p<0.05). There were no significant differences in dietary intake among rural area adults.
Demographic characteristics and dietary behaviour distribution are presented in table 2. Among city residents, the distributions of education level, number of family members living together, drinking high alcohol liquor and drinking Yellow Wine were significant between obese adults and non-obese adults ( p<0.05). Among township and rural area residents, there were no significant differences in the distribution of these covariables ( p>0.05).
Correlations between dietary factors
Correlation analysis showed that for adults living in cities, the daily intake of rice and its products, wheat 
DISCUSSION
This study employed an analytical approach that provides insight into two types of commonly recognised risk factors for adult obesity-demographic and dietary factors.
In recent decades, the double burden of malnutrition -the coexistence of under-nutrition and over-nutrition in the same population-has become a prominent public health concern in transitional countries. Traditional diet has been replaced by the 'Western diet' and major declines in all phases of activity and increased sedentary activity as the main reasons explaining the rapid increase in overweight and obesity, bring major economic and health costs. [8] [9] [10] According to a study carried out among Chinese urban children and adolescents (aged 7-18 years) in 2000, the prevalence of obesity in boys was 6.5% in Beijing, 4.9% in Shanghai, 4.5% in coastal big cities, and 2.0% in coastal medium/small-sized cities, respectively, while the prevalence of obesity and overweight in girls of the same age group was 3.7% in Beijing, 2.6% in Shanghai, 2.8% in coastal big cities, and 1.7% in coastal medium/small-sized cities, respectively. 11 The China Health and Nutrition Surveys reported that the prevalence of obesity in children aged 7-17 increased from 5.2% in 1991 to 13.2% in 2006, and the most noticeable increase was in children from urban areas and those from higher income backgrounds. 12 In our study, the prevalence of obesity reached 10.1%, 7.3% and 6.5% among city, township and rural area adults in Zhejiang province. The prevalence of obesity in the coastal big cities, followed by that in the township cities, had reached the average level of the developed countries, and the result was consistent with Ji CY's study. 13 Ji CY also reported that the prevalence of obesity was low in most of the inland cities at an early stage of epidemic overweight. The epidemic manifested a gradient distribution in groups, which was closely related to the socioeconomic status of the populations. 13 This was also consistent with the previous report that a higher prevalence of obesity was observed in the more educated, urban, high income and high social status segments of society. [14] [15] [16] [17] Recently, in Drewnowski A's study, census tract level home values and college education were more strongly associated with obesity than household incomes. For each additional $100 000 in median home values, the census tract obesity prevalence was 2.3% lower. The three socioeconomic status factors together explained 70% of the variance in census tract obesity prevalence. 18 There was a pattern that the risk of obesity was greater among city residents with higher education. It seems possible that the education level may be complicating the relationship between dietary behaviour and obesity. On the one hand, residents with a higher education level are more likely to endorse health ideals such as a more healthy diet or physical activities to preserve a good body image, 19 and linked to a lower prevalence of obesity among city residents, and the result was consistent with previous studies. [20] [21] On the other hand, a higher education level may be associated with clerical work or increased sitting time among township residents and rural residents, which one might expect would increase the risk of obesity; thus, we could not find the effect of education level on the risk of obesity in a township and rural area. In addition, this inconsistency between city and township residents and rural area residents was similar to the opinion that an initial increase from low social economic status to mid-level social economic status was associated with worse health outcomes and behaviours; however, the continued increase from mid-social economic status to high social economic status saw returns to healthy outcomes and behaviours. 22 The major finding of dietary factors among city residents was that residents with obesity have a higher daily intake of rice and its products and pickled vegetables. BMI increased with the daily intake of rice and its products, wheat flour and its products, light coloured vegetables, pickled vegetables, nut, pork and sauce and decreased with the daily intake of tubers, dried beans, milk and dairy products. In a township, residents with obesity have a higher daily intake of vegetable oil, salt, chicken essence, monosodium glutamate and sauce. The major finding among rural area residents was that BMI increased with the daily intake of pork, fish and shrimp, vegetable oil and salt, but decreased with the daily intake of dark coloured vegetables. The differences in relationship between dietary factors and BMI among city, township and rural area residents may be due to the different dietary patterns, as reported in the literature, 23 but a daily intake of salt and foods high in salt and sugar such as sauce, chicken essence and pickled vegetables was associated with high BMI. This was consistent with the ecological study of the UK and other previous studies. [24] [25] [26] Also, a Swiss study found a positive association between obesity and salt intake. 27 This was also consistent with the policy and action on nutrition and health promotion in many countries. In the UK, a wide range of policies are in place, including support for breastfeeding and healthy weaning practices, nutritional standards in schools, restrictions on marketing foods high in fat, sugar and salt to children, schemes to boost participation in sport, active travel plans, and weight management services. [28] [29] In recent years, there has been increased interest in the public health benefit of small changes to behaviours. The developing world needs to give far greater emphasis to addressing the prevention of the adverse health consequences of this shift to the nutrition transition stage.
Among city residents, the daily intake of milk and dairy products was associated with low BMI; this result was similar to the results of a random-sample population-based study in Córdoba, Argentina. 30 Among rural residents, the daily intake of dark coloured vegetables was associated with low BMI, while the daily intake of vegetable oil was associated with high BMI. The obesity problem needs to be tackled differently in the city, township and rural area as their correlated dietary factors are not the same.
In conclusion, this study extends our understanding of demographic and dietary influencing factors on obesity among city, township and rural area residents. Obesity is still highly prevalent among Chinese adults. The prevalence of obesity was higher in city residents than in township and rural area residents. Our results call for urgent action to educate people in diet style modifications and the need for effective preventive and educational strategies on obesity.
